INTRODUCTION.
The interactions of numerous regulatory small RNAs (sRNAs) with target mRNAs have been characterized but how sRNAs can regulate multiple, structurally unrelated mRNAs is less understood. A previous study showed repression of the two major peptide uptake systems, OppA and DppA, by the small RNA, GcvB, in E. coli [1] . However, the molecular mechanism remained unknown. Here we show that Salmonella GcvB RNA directly acts upon seven target mRNAs which commonly encode periplasmic substrate-binding proteins of ABC transporters for amino acids and peptides [2] .
SALMONELLA GCVB RNA. Salmonella GcvB sRNA is ~200 nts long and highly expressed during logarithmic growth in rich medium. Alignment of GcvB homologs of distantly related bacteria, revealed a highly conserved G/U-rich element. In vitro structure probing experiments showed that the G/U-rich consensus 1 is located in a single stranded region of GcvB RNA and therefore likely to be involved in target recognition (see Fig. 1 ).
REGULATION OF OPPA AND DPPA MRNA. Analysis of target gene fusion regulation in vivo indicated repression by GcvB at the posttranscriptional level. In vitro structure probing assays revealed direct binding of GcvB to its target mRNAs dppA and oppA via consensus 1 sequence. Moreover, toeprinting assays showed that GcvB mediates translational repression by inhibition of 30S binding.
MORE GCVB TARGETS.
By two-dimensional gel electrophoresis of periplasmic proteins and target predictions with consensus 1 we identified additional periplasmic transporter mRNAs that are downregulated upon GcvB overexpression. Examination of target gene fusion regulation and biochemical mapping of sRNA-target complexes confirmed repression and showed direct binding of GcvB consensus 1 to extended C/A-rich regions in all target mRNAs. In some cases (e.g. dppA), GcvB repression can be explained by masking the ribosome binding site (RBS) to prevent ribosome binding (Fig. 1, Inside RBS) .
However, GcvB can also effectively repress translation by binding upstream sites, outside the RBS. Specifically, the C/A-rich target site in gltI mRNA is located at positions -57 to -45 relative to the start codon (Fig. 1, Outside RBS) . In vitro translation assays and transfer of the C/A-rich element into an unrelated mRNA showed that it functions as both, translational enhancer and GcvB target site. 
CONCLUSIONS.
Seven periplasmic transporter mRNAs were identified as direct targets of GcvB RNA in Salmonella. Taken together, our study suggests highly conserved regions in sRNAs, and mRNA regions distant from ShineDalgarno sequences as important elements for the identification of sRNA targets.
